Mouse osteoblastic cells (MC3T3-E1) at different stages of differentiation have opposite effects on osteoclastic cell formation.
Using our new culture system for multinucleate cells (MNCs) that have many characteristics of osteoclasts, we examined the effects of factors produced by osteoblastic cells on osteoclastic cell formation. Conditioned medium (CM) from undifferentiated osteoblastic MC3T3-E1 cells during their growth phase inhibited MNC formation in the presence of granulocyte-macrophage colony-stimulating factor (GM-CSF) and 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3]. Diluted CM (1:81) from differentiated cells obtained after cultivation for more than 20 days stimulated MNC formation, but at lower dilutions inhibited their formation. Dialyzed CM (greater than 2000 mol wt) from the differentiated cells was more stimulatory than undialyzed CM and showed no inhibitory effect on MNC formation. The inhibitory effect was observed with filtered (less than 3000 mol wt) CMs and was specific for osteoblastic cell CM. Prostaglandin E2 (PGE2) was detected in the CM from undifferentiated or differentiated MC3T3-E1 cells at concentrations (317 +/- 66 and 1287 +/- 179 pg/ml, respectively) sufficient to inhibit MNC formation, and this inhibition was partially abolished with CM (at 3-fold dilution) in indomethacin-treated cells (PGE2, less than 20 pg/ml), suggesting PGE2-mediated inhibition of MNC formation and the presence of another factor(s) besides PGE2 that influenced MNC formation. In contrast to day 3 CM plus 1,25-(OH)2D3, day 60 CM plus 1,25-(OH)2D3 induced MNC formation even in the absence of GM-CSF, and this induction was inhibited by an antibody to GM-CSF. Secondary colony formation assays showed the presence of a GM-CSF-like factor in the day 60 CM. These findings indicate that osteoblastic cells are involved in the process of osteoclastic cell formation, with at least two soluble factors produced by osteoblasts, a GM-CSF-like factor, which is stimulatory, and PGE2, which is inhibitory. The effects of CMs also differed depending on the stage of osteoblast differentiation.